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Abstract - The main purpose of the current study is 
to investigate the impact of product modularity, Mass 
customization, and supply chain integration on the 
competitive performance of the textile and appraisal 
sector of Indonesia. In addition to that, the study has 
also examined the moderating role of open book 
accounting in the relationship between product 
modularity and competitive performance and in the 
relationship between supply chain quality integration 
and competitive performance. The hypotheses have 
been developed using the existing theories and the 
objectives have been set for the study. The data was 
collected using survey method. Quantitative research 
approach was used to gather information from a 
sizeable population. A resourceful finding related to 
product modularity, supply chain quality 
management, and mass customization has been added 
to the existing literature. The previous empirical 
studies focused on the development of mass 
customization capability and no study has paid any 
attention on the role of open book accounting in the 
supply chain management. The research offers 
several guidelines for the managers to implement 
supply chain integration. It has been suggested that 
the managers should apply organizational and 
manufacturing design practices, which enhance the 
capability of mass customization for managing 
internal and external issues related to supply chain.    
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1. Background  
 
Increased globalization of supply chains and 
productions have led to quality issues for the 
organizations [1, 2]. Any link in the supply chain of 
manufacturer, traditional practices of quality 
management including training, incentives can lead 
to quality problem. There can be a limited effect on 
the reductions of risks linked with quality through 
sharing best practices [3]. It has been argued by 
researchers that supply chain perspective should be 
taken into account by the quality management [2]. 
In order to focus on integration and coordination in 
the business processes, extensions are made in 
supply chain quality management to product-based 
and company-centric practices for improving the 
quality of processes, products, and services [4]. For 
delivering value to the customers in this dynamic 
and globalized supply chains, there is need for an 
integrated quality system by the manufactures to 
make decisions and align the activities with supply 
chain partners. Moreover, it is important to avail 
opportunities provided by the relation with the 
customers and suppliers [3]. The textile sector is 
one of the largest sectors of Indonesia and 
experiencing a steady exponential growth. 
According the Morder intelligence the textile 
industry of Indonesia is expecting to grow by 20 
percent as shown in the figure (1) 
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Figure 1. Indonesian Textile industry exports in USD 
Source: Morder Intelligence 
 
Quality management can be linked with supply 
chain integration to define supply chain quality 
integration (Dechprom & Jermsittiparsert, 2018). It 
is referred as the extent to which the internal 
functions of an organization, external partners of 
supply chain coordinate with each other 
strategically and operationally. This leads to the 
management of inter and intra organizational 
quality related relations and processes of 
communication to maintain high quality 
performance at low cost [4]. Both the internal and 
external integration are involved in supply chain 
quality integration and ultimately deals with both 
internal and external contexts of supply chain. It 
has been argued by researchers that performance 
outcomes are improved with increased 
collaboration with the supply chain partners on the 
management of quality related issues [2, 4].  
Literature on supply chain integration reveals that 
the performance outcomes can be influenced 
through integration with the suppliers and 
customers [5]. Most of the empirical studies related 
to quality management have not identified the 
distinctive influences created by internal customer 
and supplier quality integration on the competitive 
performance [1]. Moreover, there are few studies 
providing empirical evidence on the way to 
establish an integrated system for improving supply 
chain quality. 
The ability to offer a large number of products in a 
large market with customized demand without the 
issues of quality, delivery, and cost is referred as 
mass customization. There are four components of 
mass customization including cost efficiency, 
responsiveness, quality and volume customization 
[6]. Manufacturers become able to achieve 
numerous competitive priorities through mass 
customization. Moreover, it enables manufacturers 
to resolve the tradeoffs between costs and 
customization. It has been reported by researchers 
that mass customization can result in different 
performance outcomes including customer value, 
product innovation, organizational performance, 
operational performance in terms of quality, 
delivery, flexibility, and customer satisfaction. 
Establishing close relationships with the supply 
chain partners has become important. It is required 
to evaluate the ways of establishing supply chain 
relations within the contractual framework along 
with the management control mechanism and 
processes to align the activities for achieving 
success. 
The process of decision-making and controlling is 
based on management accounting information, 
which is a basic source of information. 
Considerable value can be created through 
effective management accounting techniques for 
inter-organizational supply chains. This can be done 
by offering accurate and on time information regarding 
the activities for achieving success. In this way, 
decisions are facilitated across the organization. 
Moreover, management accounting techniques can 
provide information regarding the quality and 
efficiency of tasks, managers’ performance to ensure 
the consistency of activities with the plans. 
Establishing long-term collaboration with the 
supply chain partners include highly complicated 
process of negotiation. There is need to control the 
activities and mechanisms for planning their role in 
the supply chain relations. These issues are linked 
with the need and sharing of information. A 
suitable technique for providing this type of 
information can be claimed as management 
accounting. Moreover, suppliers, producers, 
assemblers have become integrated but there is 
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accounting can be used to support the development 
and implementation of strategic to gain competitive 
advantage. The focus of this research is on the 
potential role of management information 
accounting in the management of supply chain. A 
reverse influence of supply chain activities can be 
seen on the management accounting practices and 
its uses. This research will analyze both the 
perspectives. The study aims at analyzing the 
factors enabling mass customization and product 
modularity I the integration of supply chain. Three 
research questions have been addressed by this 
study. The first is related to the influence of mass 
customization on internal, supplier and customer 
quality integration. The second is related to the 
influence of product modularity on internal, 
supplier and customer quality integration. The third 
is related to the influence of internal, supplier and 
customer quality integration on the competitive 
performance. 
 
2. Hypothesis Development  
2.1. Influence of Mass Customization on 
Supply Chain Quality Integration 
 
Organizations who are mass customizer can 
respond to the increased level of competition and 
uncertainty in the environment. These are able to 
align their business with the requirements of 
customers [7]. Advanced channel management, 
production planning, inventory management, and 
lateral relations are built by such organizations 
through increased collaboration with the supply 
chain partners [8, 9]. A system is developed to 
elicit information from the environment and 
recognize the qualities of solution spaces by these 
organizations. The existing resources are combined 
and reused for establishing an integrated logistics 
system [7]. Therefore, the operational capabilities 
of manufacturer can be improved through mass 
customization [10]. It has been argued by 
researchers that organizations can achieve 
sustainable competitive advantage through mass 
customization [10]. Resources, abilities, and power 
is owned by the mass customizers to create an 
influence on the partners and become supply chain 
leaders [11]. Compliance with the partners in 
supply chain is increased by the supply chain 
leadership with a combined vision for the entire 
supply chain [1]. Therefore, leadership can be 
created by mass customizers with focus on quality 
[3]. Moreover, quality management strategies are 
developed including the internal operations, 
upstream and downstream supply chains [12]. The 
extent to which an organization establishes relation 
with the customers and supplies to develop inter 
organizational practices, strategies and procedures 
to meet the customer requirements is referred as 
supplier/customer quality integration [5]. Being the 
leaders of supply chain, mass customizers give 
great important to quality that result in a mutual 
understanding among the partners regarding quality 
issues to improve supplier/customer quality 
integration [13].  
A manufacturer can keep a close communication 
through customization responsiveness with the 
suppliers with regard to the changes in design and 
quality concerns [10]. Moreover, a close relation is 
built by mass customizers with the customers to 
focus on the customer requirements along with 
expected feedback for product quality [14]. 
Manufacturers are able to work in collaboration 
with the customers because of customization to 
develop new products and improve quality. 
Therefore, a base is set by mass customization for 
learning from customers.  
The extent to which an organization develops its 
practices, strategies, and procedures to fulfill the 
requirement of customers is referred as internal 
quality integration [4]. The process of mass 
customization is linked with the organizational 
designs that support cooperation, involvement of 
peers and cooperation [8]. Therefore, employees 
working in different departments are motivated to 
cooperate with each other regarding the decisions 
for management activities and quality. For 
resolving the problems of quality, cross-functional 
teams are formed [5]. The following hypothesis has 
been proposed in this regard: 
H1a: Mass customization is significantly and 
positively related to supplier quality integration.  
H1b: Mass customization is significantly and 
positively related to internal quality integration.  
H1c: Mass customization is significantly and 
positively related to customer quality integration. 
 
2.2. Influence of Product Modularity on 
Supply Chain Quality Integration 
 
A manufacturer is enabled by product modularity 
enables to improve the transparency in its supply 
chain. This is because of the ability of modular 
designs to reduce the asymmetries of information 
in the supply chain [15]. The extent of product 
modularity creates an influence on the channel 
management of the manufacturer, planning and 
production techniques as well as decision making 
in supply chains. Effective decisions can be made 
by the manufacturer regarding the structure of 
logistics and production as well as supply chain 
processes. When standard modules are involved in 
a product, this creates effective product architecture 
and complexity is reduced in the supply chain to 
determine the components of quality. The 
production supply chain processes can be schedules 
and controlled efficiently by the manufacturer. 
Manufacturers are enabled by product modularity 
to incorporate quality standards while decision 
making about the designs of supply chain. 




A manufacturer can design the supply chains to 
fulfill the quality needs in an efficient and effective 
manner through product modularity. Manufacturers 
are facilitated through supply chain designs to 
incorporate quality concerns in the selection of 
supply chain partners for developing long-term 
relations [5, 16]. The visibility of supply chains is 
increased as well and this supports the 
manufacturer to develop a tracking system across 
the supply chain. A tracking or tracing system can 
improve the quality integration of supply chain. 
Moreover, a close relation should be maintained 
between the manufacturer and suppliers to decide 
about the specifications for ensuring combinability 
of modules [17]. The complex products are 
decomposed through product modularity into 
simple modules and product designs are divided 
into self-contained tasks. This supports the 
involvement of customers in the development of 
product and improving quality. Based on these 
arguments, the following research hypotheses have 
been developed: 
H2a: Product modularity is significantly and 
positively related to supplier quality integration.  
H2b: Product modularity is significantly and 
positively related to internal quality integration.  
H2c: Product modularity is significantly and 
positively related to customer quality integration. 
 
2.3. The influence of Supply Chain Quality 
Integration on Competitive Performance 
 
The overall capabilities of a manufacturer are 
reflected through the competitive performance for 
achieving competitive advantage. Competitive 
performance has been defined by Miller and Roth 
[18] as the performance of a manufacturer 
regarding different objectives including quality, 
cost, innovation, and delivery. It has been found by 
researchers that the performance of a firm improves 
with the upstream quality management [12]. The 
transparency of supply chain is not just improved 
through supplier quality integration but it also 
aligns the goals and objectives among the suppliers 
and manufacturers for improving competitive 
performance [1]. More specifically, close 
communication and cooperation with the suppliers 
ensure that the importance of quality is understood 
by the suppliers [3]. The quality of materials and 
sourced components can be improved through 
certification and development of suppliers. Errors 
can be prevented through high quality components, 
which slows the speed causing internal 
unreliability, waste of time, low dependability, 
improvement of developing and cost savings [2]. A 
manufacturer is enabled to use resources and 
capabilities of suppliers by involving them in 
improving quality and developing new products. 
This can avoid the risk of mismatch between 
different components along with reduction of lead-
time and cost in the development of new products 
[2]. 
Lateral communication regarding quality issues is 
facilitated through internal quality integration. It 
enables the coordination among the different 
departments for making quality decisions [3]. 
Therefore, fewer mistakes are incurred by the 
manufacturer and less confusion is created 
resulting in efficient processes with improved 
internal visibility [19]. Everyone in the process of 
manufacturing is pushed through cooperation and 
cross-functional interaction to take responsibility 
for quality that results in less variation and a 
smoother process. The manufacturing costs are 
reduced along with level of inventories. Within the 
same quality standard, functional departments work 
with cooperation that improves the development of 
new product and delivery. The functional barriers 
are broken down and employees from different 
departments work in coordination to deal with the 
conflicts in innovation, manufacturing delivery 
processes. This reduces costs and increases the 
quality and flexibility [5]. 
A manufacturer can have a good understanding 
about the customer requirements that result in 
lower design errors [12]. Customers are provided 
with products, which are reliable. Agreements can 
be made regarding quality requirements with 
frequent customer contact. Increased 
communication with the customers can reduce the 
uncertainties of market and gap in the perception of 
customers regarding. A manufacturer becomes able 
to use the skills and resources of customers in the 
development of new products, which improves the 
uniqueness and flexibility [20]. The traceability and 
visibility of products is improved through customer 
feedback regarding the delivery and quality 
performance. This reduces the negative influence 
of quality issues [1]. Moreover, it is ensured by 
participation in the quality improvement projects 
that products are developed, stores and distributed 
in suitable conditions avoiding the risk of quality 
issues. In this way, the following research 
hypotheses have been proposed. 
H3a: Supplier quality integration is significantly 
and positively related to competitive performance.  
H3b: Internal quality integration is significantly 
and positively related to competitive performance.  
H3c: Customer quality integration is significantly 
and positively related to competitive performance 
 
2.4. Open Book Accounting  
 
Sharing of cost information about the related 
processes in every organization and across the 
supply chain is referred as open book accounting. It 
aims at the identification of non-value adding 
processes, which can be withdrawn without 
creating a negative influence on the customers. 
This is likely to improve customer service. Sharing 




such information with the supply chain partners is 
an activity resulted from the development of lean 
thinking in management. It is based on the idea it is 
wasteful to use resources other than the creation of 
value. Sometimes, companies do not share such 
information because of trust issue or fear to lose 
competitive advantage. Moreover, there can be 
some technical issues. Open book accounting lead 
to the improvement through reduction in cost. The 
process cost information is shared by the customer 
and supplier because of the success in the 
identification of processes, which do not add value. 
It is required to deal with several issues, which 
results in the achievement of benefits through 
opportunities open book accounting. Several issues 
have been identified by Kajüter and Kulmala [21] 
in their work based on the German and Finnish 
companies, which include the following: 
 No extra benefits are experienced by the 
suppliers from openness and a win-win 
solution is not offered by the main 
contractors. 
 It is thought by the suppliers to keep the 
privacy of accounting information 
 Accurate cost information cannot be 
produced by network members and no 
sense is seen in sharing poor cost data 
 Suppliers feel reluctant to reveal their cost 
structure for being exploited 
 There are no capable resources own by 
suppliers from the main contractors to 
develop accounting systems 
 It is not agreed by the network members 
about the process of implementing an 
open book practices. 
 There is need for these factors to consider 
open book agreements in the process of 
implementation. 
An interested study on SCMA and trust between 
the suppliers and supermarkets of UK has been 
provided by researcher. The relations developed by 
major retailers have been referred, which are 
operating the in supermarket sector of UK 
including Sainsbury, Tesco, Safeway, Marks and 
Spencer, Waitrose, and the Co-Op. some of the 
techniques in the guidelines have been considered 
but it warns the need for protection against 
indiscriminate demands and heavy handed 
accountability forms. When handled not with care, 
it can create lack of trust and manipulation of 
management accounting information.  
H4a: The mass customization has significant 
positive impact the competitive performance.  
H4b: The product modularity has significant 
positive impact the competitive performance.  
H4c: The open book accounting moderate the 
relationship between the mass customization and 
the competitive performance. 
H4d: The open book accounting moderate the 
relationship between the product modularity and 
the competitive performance 
 
3. Methodology  
 
This research study has employed the philosophy 
of positivism [22]. The relation between mass 
customization, supply chain quality integration, 
product modularity, and competitive performance 
as observable reality has been considered in this 
study. This aims at the creation of generalization of 
law. The hypotheses have been developed using the 
existing theories and the objectives have been set 
for the study. The data was collected using survey 
method. Quantitative research approach was used 
to gather information from a sizeable population. 
This allows the testing of the hypothesized 
relationships [22]. Questionnaire survey was used 
to collect data from the sample size. This research 
study employed positivist quantitative approach 
[22]. 
Based on the criterion of five-technique, the 
estimated sample size was 29000. Almost 495 
respondents were drawn for sample. A 
questionnaire was formulated and survey was 
conducted from the respondents. Almost 380 
questionnaires out of total were complete and 
processed for further analysis. The response rate 
came out to be 76%. Sampling technique employed 
was stratified sampling design. Moreover, the study 
used proportionate random sampling method. 
Random samples were drawn out of subgroups of 
the population. Using stratified random sampling, 
questionnaires were distributed. Table 2 depicts the 
response rate. 
 
3.1. Measures  
 
The four components of mass customization were 
used by five items including cost efficiency 
customization, high volume customization, 
customization quality, and customization 
responsiveness [20]. Three items related to the 
application of common modules and product 
platforms in the product designing were used to 
measure product modularity [20]. The criterion of 
Huo, et al. [4] was used for the measurement of 
supply chain quality integration. More specifically, 
seven items regarding the supplier 
communications, cooperative supplier 
relationships, supplier involvement in product 
design and improving quality, certification of 
suppliers were used to measure supplier quality 
integration. The measurement of internal quality 
was done through eight items related to the degree 
of collaboration among the functional departments 
and teamwork for solving quality issues. Five items 
were used including customer communication, 
customer cooperative relationships, customer 




involvement, customer certification, and quality 
improvement. In questionnaire survey, seven-point 
likert scales was used to determine the constructs. 
The reference of Zhao, et al. [23] was used for the 
measurement of competitive performance. In order 
to determine the performance of manufacturer in 
terms of quality, delivery, flexibility, cost, and 
innovation as compared with the industry 
competitors, ten items were used. A likert scale 
based on five points was used to determine the 
competitive performance. About 45 measurement 
items and informants for every scale were included. 
This has been listed in Appendix A. 
 
4. Results  
 
Most of researchers in social sciences use SEM 
approach. It is very powerful technique, which can 
test several relations simultaneously [24]. A 
number of researchers have suggested the use of 
co-variance approach such as AMOS. However, 
PLS-SEM has become an advanced alternative to 
previous co-variance approaches because of its 
unique features and abilities. PLS-SEM technique 
is the widely adopted approach and it has gained 
huge recognition among the researchers. According 
to Urbach and Ahlemann [25], the SEM approach 
is quite suitable. Moreover, PLS is considered 
beneficial for when researcher aims at the 
prediction and explanation of the predictive 
relevance of the variables Hair, et al. [24]. This 
research has used PLS-SEM approach because of 
its flexibility for sample size and estimation of 
multiple regressions at a time. Moreover, reflective 
and formative constructs are involved in PLS-SEM 
approach. The technique is supported by Hair, et al. 
[24] because of the tendencies of PLS incorporated 
in PLS-SEM.  
The estimation of measurement and structural 
model is involved in SEM-PLS method. This 
involves the measurement of its components and 
determination of degree of indicators loadings and 
the value of correlation between the related 
constructs. From a different perspective, the 
expected measurements by the survey items are 
determined in the outer model [26, 27].. The first is 
the assessment of measurement model and second 
is structural model, both the inner and the outer 





Figure 2. Measurement Model 
 




Table 1. Outer loadings 
  CP CQI IQI MC OBA PM SQI 
CP1 0.900             
CP2 0.878             
CP3 0.891             
CP5 0.902             
CP6 0.821             
CP8 0.891             
CP9 0.877             
CQI2   0.953           
CQI3   0.920           
CQI4   0.942           
IQI1     0.895         
IQI2     0.908         
IQI3     0.861         
IQI4     0.832         
IQI5     0.878         
IQI6     0.894         
IQI7     0.882         
MC2       0.894       
MC3       0.899       
MC4       0.884       
MC5       0.915       
MC6       0.883       
OBA1         0.892     
OBA3         0.920     
OBA4         0.911     
OBA5         0.884     
PM1           0.929   
PM2           0.911   
PM3           0.932   
SQI1             0.909 
SQI2             0.906 
SQI3             0.872 
SQI4             0.884 
SQI5             0.826 
SQI6             0.871 
SQI7             0.851 
MC1       0.887       
 
The validity and reliability of the research tool is 
determined in the assessment of inner model. A 
strong relation is expected to exist among the 
variables because of the changing nature of items. 
For the conformation of validity of measurement 
model, Confirmatory Factor Analysis has been 
used. The items have been estimated separately 
using formative, structural, and reflective 
modeling. A criterion has been suggested by 
Fornell and Larcker [28] to determine the validity, 
which is referred as discriminant validity. Several 
researchers have used discriminant validity. The 
discriminant validity estimates the relation between 
reflective variables and their related constructs. The 
association between the constructs, composite 
reliability, AVE (average variance explained), and 
Cronbach’s Alpha value has been represented in 
Table 2. The range of the Cronbach’s Alpha is 




between 0.74-0.88 and the range of composite 
reliabilities is between 0.84-0.90. All these value 
are greater than the standard value of 0.70 [28]. 
The CFA (confirmatory factor analysis) and AVE 
has been used to determine convergent and 
discriminant validity [29]. The estimated values are 
above the standard value of 0.50 as shown in Table 
2. Only one construct has the value lower than 
0.50. Therefore, there is sufficient convergent 
validity [28]. The covariance between the 
constructs were estimated freely and every item 
was linked with the related construct in the CFA 
model. 
 
Table 2. Reliability 
  Cronbach's Alpha rho_A Composite Reliability 
Average Variance 
Extracted (AVE) 
CP 0.952 0.955 0.960 0.775 
CQI 0.932 0.933 0.957 0.881 
IQI 0.951 0.952 0.960 0.773 
MC 0.950 0.951 0.960 0.799 
OBA 0.924 0.926 0.946 0.814 
PM 0.915 0.920 0.946 0.855 
SQI 0.949 0.950 0.958 0.765 
 
Discriminant validity is the extent that the 
measurement concepts are unrelated or different 
from other measurement concept, following the 
empirical standards. However, an established 
discriminant validity indicates that a construct is 
recognizably different as compared to the other 
model constructs. In a reflective measurement 
model, discriminant validity is measured using two 
methods, namely cross-loading method, and 
Fornell and Larcker [28] criterion. According to the 
cross-loadings method, for a particular construct, 
the indicators’ loading must be higher than its 
cross-loadings for the other constructs of the same 
model. However, if the cross-loadings for any 
construct is greater as compared to the loadings of 
the actual construct, then it shown that discriminant 
validity is not achieved and is violated for that 
construct. 
 
Table 3. Discriminant Validity 
  CP CQI IQI MC OBA PM SQI 
CP 0.880             
CQI 0.586 0.939           
IQI 0.570 0.741 0.879         
MC 0.513 0.688 0.915 0.894       
OBA 0.555 0.661 0.623 0.605 0.902     
PM 0.547 0.679 0.916 0.878 0.588 0.924   
 
According to Hair, et al. [30], the structural model 
estimates the relationship between the constructs 
involved in a proposed model. It provides a useful 
interdependence between the constructs, such as 
the structural model shows the nature of association 
among the latent constructs. The existing relation 
among the constructs of the proposed model was 
then tested using structural equation modeling. 
However, the structural model involves the 
exogenous and a set of endogenous variables. The 
study estimated this model by observing the 
significance and the relevance of the structural 
relationships in the proposed model, the 
collinearity issues, as well as the R2 value
 





Figure 3. Structural Model 
 














CQI -> CP 0.071 0.071 0.173 3.413 0.000 
IQI -> CP 0.422 0.421 0.235 3.800 0.000 
MC -> CP 0.362 0.371 0.174 3.074 0.038 
MC -> CQI 0.404 0.400 0.120 3.375 0.001 
MC -> IQI 0.486 0.484 0.067 4.241 0.000 
MC -> SQI 0.553 0.551 0.097 5.711 0.000 
Moderating Effect 1 -> 
CP 
0.069 0.062 0.091 4.756 0.000 
Moderating Effect 2 -> 
CP 
0.294 0.297 0.102 3.889 0.000 
OBA -> CP 0.189 0.192 0.128 3.481 0.000 
PM -> CP 0.256 0.254 0.158 3.623 0.000 
PM -> CQI 0.324 0.330 0.116 2.786 0.005 
PM -> IQI 0.489 0.491 0.065 4.544 0.000 
PM -> SQI 0.153 0.158 0.086 3.774 0.000 
SQI -> CP 0.111 0.116 0.189 3.588 0.000 
 
  




In view of Ringle, et al. [31], PLS-SEM can predict 
well and most studies use R2 value for model 
estimation to assess the model’s predictability to 
explain the variance in endogenous variable. The 
coefficient of determination or R2 shows the 
combined effects of a set of exogenous variables on 
the model’s endogenous variable. In addition, it 
also measures the regression function or goodness 
of fit by using items obtained through empirical 
analysis, ranging from 0-1. The R2 value is usually 
assessed as 0.19, 0.33, and 0.67 as weak, moderate, 
and substantial variation in endogenous variables, 
respectively [32].  However, the acceptance and 
rejection of R2 differs, based on the nature of the 
study. Thus, the higher R2 represents that greater 
proportion of endogenous variance is explained by 
one or more exogenous variables [30]. 
 
Table 5. R-Square 






5. Discussion and Conclusion  
5.1. Discussion   
 
The direct influence of mass customization on 
supplier quality integration has found to be 
significant. The purpose of mass customization is 
offer products designed as per the individual 
requirements on time and close to the mass 
production prices [33]. A manufacturer becomes 
able to develop production capabilities in terms of 
flexibility, productivity, quality, and delivery [10]. 
The research findings highlight the way in which 
effective supply chain quality management systems 
can be developed and quality issues can be 
resolved to improve the product design. This also 
emphasizes on the contributions of suppliers, 
customer, and internal quality integration to 
improve competitive performance. 
The customer and supplier quality integration is 
improved through product modularity and mass 
customization. The influence is indirectly created 
through integration of internal quality and this 
improves the customer and supplier quality 
integration along with competitive performance. 
This improves the understanding of the relations 
between internal, supplier and customer quality 
integration. Moreover, it has been revealed through 
the study that customer and supplier quality 
integration is improved through product modularity 
and mass customization. An insight is provided b 
the research findings about the complicated relation 
between internal, customer and supplier quality 
integration and product modularity. The joint 
influences on supply chain quality management by 
product modularity and mass customers have been 
discussed as well. 
 
5.2. Conclusion  
 
A resourceful finding related to product 
modularity, supply chain quality management, and 
mass customization has been added to the existing 
literature. The previous empirical studies focused 
on the development of mass customization 
capability. There is a positive relation between 
supply chain quality integration and mass 
customization, which improves the understanding 
about the influences of mass customization. It has 
been found by researchers that traditional practices 
of quality management include process 
management, customer focus and cross-functional 
teams [6]. These are linked with the 
implementation of mass customization. The study 
suggests that mass customization supports the 
integration of manufacturer with customers and 
suppliers for managing quality. This improves the 
quality integration of supplier customer and 
internal system in various ways. The existing 
knowledge is expanded related to complicated 
relation between quality management and mass 
customization [6]. Another finding of the study is 
related to the positive relation between supply 
chain quality integration and product modularity, 
which improves the understanding about the 
influence of product modular on quality and supply 
chain management. The focus of most of the 
studies is on the influence of modularity on the 
internal manufacturing capabilities of a 
manufacturer [20]. The results of the study reflect 
that a manufacturer can integrate quality 
management with the customers, suppliers, and 
functional departments through product modularity 
[1]. The design and production capabilities of 
manufacturer are linked with the quality 
management in the internal and external supply 
chain context. This explains the relation between 
product modularity, mass customization, supply 
chain integration, and competitive performance. 
The existing knowledge and the impacts of supply 
chain quality management are improved [34].  
 
5.3. Policy Implication  
 
The research offers several guidelines for the 
managers to implement supply chain integration. It 




has been suggested that the managers should apply 
organizational and manufacturing design practices, 
which enhance the capability of mass 
customization for managing internal and external 
issues related to supply chain. Moreover, 
production varieties can be reduced through 
application of product platforms and modular 
product designs. Supply chains can be simplified 
through use of common components and 
assemblies. This improves the supply chain 
visibility [1]. It is also suggested that managers 
should implement product modularity and mass 
customization to achieve a significant influence on 
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